Both long-term administration of immunosuppressive agents and chronic inflammatory conditions, such as autoimmune disease, could be risk factors for the development of cutaneous squamous cell carcinoma (cSCC). In this report, we present a case of recurrent multiple cSCC on the scalp in a patient with juvenile dermatomyositis who had been administered cyclosporine and Predonine since she was a 1-year-old infant. Interestingly, immunohistochemical staining revealed IL-17-producing cells adjacent to IL-17R-expressing atypical keratinocytes. Our present case suggested that IL-17/IL-17R signaling might contribute to the carcinogenesis of cSCC.
Introduction
Cutaneous squamous cell carcinoma (cSCC) is the second most common type of nonmelanoma skin cancer, and the risk factors for cSCC have been widely reported [1, 2] . Among them, the long-term administration of immunosuppressive agents has been reported as a high risk factor for the development of cSCC, especially on sun-exposed areas of the skin [3] . On the other hand, chronic inflammatory conditions, such as autoimmune disease, could also be risk factors for the development of cSCC [4] . In this report, we present a case of recurrent multiple cSCC on the scalp in a patient with juvenile dermatomyositis who had been administered cyclosporine and prednisolone since she was a 1-year-old infant.
Case Report
A 33-year-old woman visited our outpatient clinic with an erosive nodule on the scalp. She had been treated for juvenile dermatomyositis and had been administered immunosuppressive agents such as cyclosporine and prednisolone since she was 1 year old. On her initial visit, physical examination revealed a dome-shaped, easy-to-bleed nodule on her parietal scalp (Fig. 1a) . In addition, a wide-spreading scarring alopecia-like lesion was observed on the whole scalp. The size of the nodule was approximately 32 mm in diameter. Skin biopsy from the nodule revealed a dermal infiltration composed of atypical keratinocytes with dyskeratotic cytoplasm (Fig. 1b) . Around the tumor mass, a dense infiltration of lymphocytes was observed. We diagnosed this patient as having a moderately differentiated SCC on the parietal scalp and excised the tumor with a 10-mm margin. Four years after the initial excision, another red nodule developed in the left temporal region (Fig. 1c) . Since the histological findings of the second tumor were similar to those of the first cutaneous SCC (Fig. 1d) , we excised the tumor with a 10-mm margin. Eleven months after the second surgical treatment, a keratotic lesion was apparent around the grafted area (Fig. 1e) , and again we excised it with a 10-mm margin. The histological findings of the third tumor were similar to those of the first cutaneous SCC, which was a widely spread SCC in situ (Fig. 1f) . Additionally, we performed a random biopsy on the patient's scalp, and there were no atypical cells -only homogenization of the collagen bundle with carcinosis.
Since recurrent multi-focal lesions were detected in this case, and since a previous report suggested that IL-17 plays a key role in cutaneous SCC carcinogenesis, we employed immunohistochemical staining for IL-17 as well as IL-17R in the lesional skin of each of the cutaneous SCC in our case. Immunohistochemical staining revealed that these atypical keratinocytes strongly expressed IL-17R (Fig. 2a, b) , whereas normal keratinocytes in the marginal area of the tumor did not (Fig. 2c) . In contrast, IL-17-producing cells were detected in the dermis of both the tumor area and the marginal area (Fig. 2d) .
Discussion
Long-term administration of immunosuppressive agents can cause DNA damage and deviations in natural immune surveillance [3] . For example, the risk factors for nonmelanoma skin cancer, such as cSCC, in transplant recipients are related to the dosage and duration of the administration of immunosuppressive reagents [5] . Indeed, in the present case our patient had been administered cyclosporine for juvenile dermatomyositis since she was 1 year old and developed multiple recurrent cSCC on the scalp. Our present case also provides insights into the relationships between the immunological background of cSCC and carcinogenesis.
Concerning the proinflammatory cytokines, Wu et al. [6] recently reported the contribution of the IL-17 signaling pathway to the tumorigenesis of cSCC. They concluded that IL-17-induced p63-mediated TRAF4 expression, which drives the IL-17-dependent sustained activation of the TRAF4-ERK5 axis, leading to keratinocyte proliferation and tumor formation in cSCC [6] . In addition, several clinical reports have suggested possible relationships between IL-17 and the development of cSCC [7, 8] . For example, Mayama et al. [7] reported that severe bacterial infection might induce IL-17-producing cells and CD163+ tumor-associated macrophages (TAMs) in the lesional skin of cSCC arising from keratitis-ichthyosis-deafness (KID) syndrome, leading to the development of multiple cSCC. In another report, Tsukada et al. [8] reported a cSCC arising from recessive dystrophic epidermolysis bullosa, which possesses a substantial number of IL-17-producing cells and CD163+ TAMs. Since TAMs are a heterogeneous population of cells that produce specific chemokines by the stimulation of stromal factors [9] , and chronic overproduction of IL-17 is generally observed in autoimmune diseases such as psoriasis, rheumatoid arthritis, and inflammatory bowel disease [10] , TAMs in proinflammatory conditions might be stimulated by IL-17 or other proinflammatory cytokines to recruit IL-17-producing cells in the lesional skin of cSCC. Although the number of TAMs in conventional cSCC is higher than in keratoacanthoma [11] , the function of TAMs is still mostly unknown. Therefore, further experiments will be needed to clarify the relationship between TAMs and IL-17-producing cells.
Based on the above findings, we employed immunohistochemical staining of IL-17 and IL-17R to investigate the tumor-loading factors in our present case, especially focusing on keratinocytes. As we expected, substantial numbers of IL-17-producing cells were observed adjacent to the tumor. Moreover, the expression of IL-17R was prominent on tumor cells but not on normal keratinocytes, suggesting the importance of IL-17R expression in the progression of cSCC. Although we still do not know the immunomodulatory factors that upregulate the IL-17R expression on tumor cells in cSCC, the findings of our present study suggest the significance of IL-17/IL-17R signaling in the development of cSCC.
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